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(57) ABSTRACT

A display device 1s disclosed. The display device includes a
hinge module comprising a pair of hinge shaits arranged side
by side, a pair of hinge brackets having one ends coupled to
the hinge shafits, respectively, and the other ends in which
slide slots are formed, a pair of slide brackets coupled to the
slide slots, the slide brackets which are horizontally movable
along the slide slots, and a pair of bodies coupled to the slide

brackets, respectively, such that the display device may be
toldable 0~180 degrees to be folded and unfolded like a book.

14 Claims, 10 Drawing Sheets
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DISPLAY DEVICEL

Pursuant to 35 U.S.C. §119(a), this application claims the

benefit of earlier filing date and right of priority to Korean
Application No. 10-2013-0080260, filed on Jul. 9, 2013, the
contents of which are hereby incorporated by reference

herein 1n their entirety.

BACKGROUND OF THE DISCLOSURE

1. Field of the Disclosure

Exemplary embodiments of the disclosure relates to a dis-
play device including a hinge structure configured to fold a
pair of bodies like a book.

2. Discussion of the Related Art

Display devices may be classified based on presence of
portability into mobile display devices and mount type dis-
play devices. Especially, such a mobile display device 1s
getting smaller and diversified as a liquid crystal display or an
organic light emitting diode 1s applied thereto.

As a touch function 1s provided to the mobile display
device, the mobile display device can realize various func-
tions even without any physical keypad and it may be realized
as a multimedia player having multi functions (e.g., photo-
graphing a picture or motion picture, playing a music or video
file, playing a game and recerving a broadcasting.

As 1t has a larger screen, the display device may provide
more information and the display device having a larger
screen 1s preferred. Due to the portability, the size of the
screen 1s restricted. Accordingly, studies and researches on
techniques for enhancing the portability, providing a hinge
structure or a sliding structure to reduce an overall volume,
have been under progress.

SUMMARY OF THE DISCLOSUR.

(L.

To overcome the disadvantages, an object of embodiments
herewith 1s to provide a display device including a hinge
structure configured to fold a pair of bodies like a book.

Additional advantages, objects, and features of the disclo-
sure will be set forth 1n part 1n the description which follows
and 1n part will become apparent to those having ordinary
skill 1n the art upon examination of the following or may be
learned from practice of the invention. The objectives and
other advantages of the mvention may be realized and
attained by the structure particularly pointed out 1n the written
description and claims hereotf as well as the appended draw-
Ings.

To achieve these objects and other advantages and 1n accor-
dance with the purpose of the mvention, as embodied and
broadly described herein, a display device includes a hinge
module comprising a pair of hinge shafts arranged side by
side; a pair of hinge brackets having one ends coupled to the
hinge shaits, respectively, and the other ends 1n which slide
slots are formed; a pair of slide brackets coupled to the slide
slots, the slide brackets which are horizontally movable along
the slide slots; and a pair of bodies coupled to the shide
brackets, respectively.

The pair of the hinge shafts may be rotated 1n an opposite
direction.

The hinge module may further include a pair of rotary
plates rotatable along the hinge shafts, the pair of the rotary
plates comprising guide projections projected 1n parallel,
respectively; and a guide plate comprising a guide slot
extended 1n a predetermined direction, the guide plate which
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1s a plate-shaped material extended longitudinally, and the
guide projections may be inserted 1n the guide slot and slide
along the guide slot.

A distance between both ends of the guide slot may be
corresponding to a spaced distance between the hinge shaftts.

The guide projections may be formed 1n opposite to the
hinge bracket with respect to the hinge shafts.

The guide slot may include a first slot and a second slot
longitudinally arranged with the guide plate, 1n parallel; and
a vertical gmide pin provided between the first slot and the
second slot, and the hinge module may 1include a vertical slot
provided between the first rotary plate and the second rotary
plate and moves with the vertical guide pin inserted therein.

The hinge module may further include a hinge housing
configured to cover an outer circumierential portion of the
hinge shaits, and right and leit portions of the hinge housing
may have curved surfaces having the same distance to the
closer one of the hinge shatts.

A predetermined portion of the slide bracket toward the
slide bracket may include a concave surface having a curva-
ture corresponding to the curved surface of the hinge housing.

The portion of the slide bracket may be formed of a flexible
material having a force of restitution.

One end of the slide bracket may have a variable distance to
the hinge module, when sliding with respect to the hinge
bracket.

The display device may further include a slide restricting
portion provided between the bodies, with being bent 1n a
U-shape.

One end of the slide restricting portion may be positioned
in one body and the other end may be positioned in the other
body and a middle bent portion may be positioned in the hinge
module.

A distance (a) between the hinge shafts may be more than
two times than a distance (b) from one end of the body to the
portion connected with the hinge shaft and more than a length
of a diagonal line of a right-angled triangle formed by a
thickness (c¢) of the body as a base line and a height.

A horizontally moving distance of the slide bracket may be
a value or less which 1s calculated by subtracting the distance
from one end of the body to the portion connected with the
hinge shait from a half of the distance (a) between the hinge
shaits.

A predetermined portion of the body may include an insert-
ing portion having a size corresponding to a size of the hinge
module.

According to at least one of the exemplary embodiments of
the present disclosure described above, the display device
may be foldable 0~180 degrees and it can be folded and
unfolded like a book.

Furthermore, the display device may slide 1in a horizontal
direction and the distance between the displays may be
reduced. Accordingly, the display device 100 may provide a
continuous screen, using the two displays.

Additional advantages, objects, and features of the disclo-
sure will be set forth 1n part 1n the description which follows
and 1n part will become apparent to those having ordinary
skill 1n the art upon examination of the following or may be
learned from practice of the invention. The objectives and
other advantages of the ivention may be realized and
attained by the structure particularly pointed out 1n the written
description and claims hereotf as well as the appended draw-
Ings.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the ivention and are 1ncor-
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porated 1n and constitute a part of this application, 1llustrate
embodiment(s) ol the invention and together with the descrip-

tion serve to explain the principle of the invention. The above
and other aspects, features, and advantages of the present
invention will become more apparent upon consideration of
the following description of preferred embodiments, taken in
conjunction with the accompanying drawing figures. In the
drawings:

FI1G. 11saperspective diagram 1llustrating a display device
according to one embodiment of the disclosure;

FIG. 2 1s a perspective diagram 1illustrating A-A' cross
section of FIG. 1;

FIG. 3 1s an exploded perspective diagram 1illustrating a
hinge module, a hinge bracket and a slide bracket provided in
the display device according to one embodiment of the dis-
closure;

FIG. 4 1s a longitudinal sectional diagram illustrating a
state where the display device according to one embodiment
1s folded 0°;

FIG. 5 1s a longitudinal sectional diagram illustrating a
state where the display device according to one embodiment
1s folded 90°;

FIG. 6 1s a longitudinal sectional diagram illustrating a
state where the display device according to one embodiment
1s unfolded 180°;

FI1G. 7 1s a longitudinal sectional diagram illustrating the
slide bracket which 1s moved inward 1n a state where the
display device according to one embodiment 1s unfolded
180°;

FIG. 8 1s a horizontal sectional diagram of FIG. 6;

FI1G. 9 1s a horizontal sectional diagram of FIG. 7;

FIG. 10 1s a longitudinal sectional diagram illustrating a
state where the display device according to one embodiment
1s folded 270°:;

FIG. 11 1s a longitudinal sectional diagram illustrating a
state where the display device according to one embodiment
1s folded 360°;

FIG. 12 1s a side view 1illustrating a hinge portion of the
display device according to one embodiment of the disclo-
sure; and

FI1G. 13 1s a side view 1illustrating a state where the display
device according to one embodiment 1s unfolded 180°.

DESCRIPTION OF SPECIFIC EMBODIMENTS

Exemplary embodiments of the disclosed subject matter
are described more fully heremnaiter with reference to the
accompanying drawings. The disclosed subject matter may,
however, be embodied in many different forms and should not
be construed as limited to the exemplary embodiments set
forth herein. Rather, the exemplary embodiments are pro-
vided so that this disclosure 1s thorough and complete, and
will convey the scope of the disclosed subject matter to those
skilled 1n the art. In the drawings, the size and relative sizes of
layers and regions may be exaggerated for clarity. Like ret-
erence numerals in the drawings denote like elements.

It will be understood that, although the terms first, second,
third etc. may be used herein to describe various elements,
components, regions, layers, and/or sections, these elements,
components, regions, layers, and/or sections should not be
limited by these terms. These terms are only used to distin-
guish one element, component, region, layer, or section from
another region, layer or section. Thus, a first element, com-
ponent, region, layer, or section discussed below could be
termed a second element, component, region, layer, or section
without departing from the teachings of the present disclo-
sure.
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It will be understood that when an element or layer 1s

referred to as being “on”, “connected to”, or “coupled to”

another element or layer, it can be directly on, connected, or
coupled to the other element or layer or intervening elements
or layers may be present. In contrast, when an element 1s
referred to as being “directly on”, “directly connected to™, or
“directly coupled to” another element or layer, there are no
intervening elements or layers present.

The terminology used herein 1s for the purpose of describ-
ing exemplary embodiments only and 1s not intended to be
limiting of the disclosed subject matter. As used herein, the

singular forms *““a”, “an”, and “the” are intended to include the

plural forms as well, unless the context clearly indicates oth-
Crwise.

It will be further understood that the terms “comprises”
and/or “comprising,” when used 1n this specification, specily
the presence of stated features, integers, steps, operations,
clements, and/or components, but do not preclude the pres-
ence or addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereof.

It will be understood that suflixes “module” and “‘part”
when used 1n this specification, are used only 1n consideration
of convenience 1n making specification and they should notbe
distinguished from each other 1n meanings or functions.

Hereinatter, exemplary embodiments of the disclosed sub-
ject matter will be described in detail with reference to the
accompanying drawings. Referring to the accompanying
drawings, a display device 100 according to one embodiment
of the present invention will be described in detail as follows.
Reference may now be made 1n detail to specific embodi-
ments, examples of which may be illustrated 1n the accom-
panying drawings. Wherever possible, same reference num-
bers may be used throughout the drawings to refer to the same
or like parts.

FIG. 11s aperspective diagram illustrating a display device
according to one embodiment of the disclosure. Referring to
FIG. 1, the display device 100 may include two bodies 140
and only one of the bodies 140 may include a display 141 or
the bodies 140 may include displays 141, respectively.

To satisty conflicting request for a large screen and port-
ability, the present disclosure may provide the display device
100 including two bodies 1n which displays 141 are provided,
respectively, 1n a foldable structure for folding the two bodies.
The structure of the display may enhance portability and a
large screen.

When the display device 100 having a conventional hinge
structure 1s unfolded, the two bodies 140 are spaced apart a
predetermined distance and it 1s then difficult to realize a
continuous screen. Also, the display device 100 having the
conventional hinge structure has to be unfolded 1n a large size
to allow the user to view a screen.

The present disclosure may provide 360-degree foldable
hinge structure such that the user can fold the display device
in half like a book or a newspaper. When the display device 1s
unfolded completely, the distance between the two bodies
140 may be minimized in the display device according to
exemplary embodiments of the disclosure and a continuous
screen may be realized.

Exemplary embodiments show the two bodies 140 include
two displays. Alternatively, exemplary embodiments of the
disclosure may provide a laptop display device 100 including
two bodies 140 of which one includes a display and the other
one includes a keyboard.

FIG. 2 1s a perspective diagram illustrating A-A' cross

section of FIG. 1, showing a hinge module 110, a hinge
bracket 120 and a slide bracket 130. FIG. 3 1s an exploded
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perspective diagram of the hinge module 110, the hinge
bracket 120 and the slide bracket 130.

The hinge module 110 may include a pair of hinge shaifts
111 arranged side by side, spaced apart a predetermined
distance from each other, such that the two bodies 140 may
not be mtertered with each other when making a hinge

motion. The distance between the pair of the hinge shafts 111
will be described later.

The hinge module 110 may further include a hinge housing,
119 to prevent the hinge shaits 111 from being exposed out-
side. Right and left portions of the hinge housing 119 have a
curved surface formed i1dentically far from the hinge shafts.
When the right and left portions of the hinge housing 119 are
tormed linearly, the slide bracket 130 and the hinge housing
119 might be collided with each other 1n rotating the hinge
bracket 120. When the right and left portions of the hinge
hosing 119 are formed curvedly, the hinge bracket can rotate
naturally.

A concave surface 131 corresponding to the curved surface
of the hinge housing 119 may be formed 1n a predetermined
portion of the slide bracket 130 toward the hinge module 110,
such that the slide bracket 130 can be close to the hinge
housing 119 of the hinge module 110 when the slide bracket
130 1s sliding toward the hinge module 110.

The concave surface 131 of the slide bracket 130 may be
formed of a flexible material (e.g., rubber and silicon) to
prevent the noise generated by the collision with the hinge
module 110 during the sliding motion.

One end of the hinge bracket 120 1s coupled to the hinge
shafts 111 to make the hinge bracket 120 rotate and the other
end 1ncludes a slide slot 123 to make the hinge bracket 120
coupled to the slide bracket 130. In other words, the slide
bracket 130 may be coupled to the slide slot 123 of the hinge
bracket 120 to make the sliding motion along a longitudinal
direction of the slide slot 123.

A coupling hole 135 may allow the slide bracket 130 and
the hinge bracket 120 coupled to each other by a wide margin
such that the slide bracket 130 may slide smoothly.

The bodies 140 1n which the displays 141 or various com-
ponents are mounted may be coupled to the slide bracket 130.
The distance between the bodies may be changed along the
sliding motion of the slide bracket 130.

While the slide bracket 130 1s rotating on the hinge shaifts
111, one of the bodies 140 may be distant from the other one
to prevent the collision between the bodies 140. When the
display device 100 1s unfolded, the distance between the
displays 141 could interfere with screen unity. Accordingly,
the two bodies 140 may be connected by the slide bracket 130.

The pair of the hinge shaits 111 may be rotary, moving the
same angle in opposite directions, such that the angle between
one body 140 and the hinge module may be the same as the
angle between the other body 140 and the hinge module. To
rotate the hinge shaits 111 the same angle in the opposite
direction, rotary plates 112 rotatable along the hinge shaftts
111 may be provided 1n the hinge shaits 111, respectively, and
the rotary plate 112 includes a guide projection 113 projected
in parallel with the hinge shafts 111.

The rotary plates 112 may be controlled to rotate the same
angle in the opposite directions by adjusting positions of the
guide projections 113. To adjust the position of the guide
projections 113, a guide plate 115 may be provided and the
guide plate 115 may be a plate-shaped member extended
horizontally. The guide plate 115 may include a guide slot 116
tformed longitudinally with respect to the guide plate 115. The
guide projection 113 1s fitted to the guide slot 116 to move
within the guide slot 116.
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The guide plate 115 1s rotated together with the guide
projection 113 rotated when the hinge shafts 111 are rotated.
The rotation 1s combined with a vertical motion element and
a horizontal motion element as shown 1n FIGS. 2 and 3. The
guide projection 113 may be horizontally moved along the
guide slot 116 by the horizontal motion element and the guide

plate 115 may be honzontally moved by the horizontal
motion element.

The guide projection 113 may be rotated 180 degrees and
the two guide projections 113 may be rotated 180 degrees,
respectively, such that the distance between the bodies 40
may be variable 1in a range of 0~360 degrees.

It 1s shown that the guide projections 113 are positioned 1n
opposite to the hinge bracket 120 with respect to the hinge
shafts 111 and exemplary embodiments of the disclosure are
not limited thereto. The guide projections may be formed side
by side 1n symmetry. When the guide projections 113 are
positioned in opposite to the hinge bracket 120 with respectto
the hinge shafts 111, the guide projections 113 are rotated 180
degrees toward the inside between the hinge shaits 111 as
shown in FIGS. 4, 5,6, 7.8,9, 10 and 11. At this time, the
maximum distance between the guide projections 113 may be
the distance between the hinge shafts 111.

When they are positioned 1n the same direction of the hinge
bracket 120, the guide projections 113 are rotated 180 degrees
in an outer direction with respect to the hinge shafts 111/. At
this time, the distance between the guide projections 113 may
be farther than the distance between the guide projections 113
positioned 1n the opposite directions. The guide plate 115 has
to be longer and it cannot move within the housing 119 as
shown 1n FIGS. 2 and 3, when the guide plate 115 1s moved
upward. Accordingly, it 1s preferred that the guide projections
are positioned 1n the opposite direction with respect to the
hinge bracket 120.

A vertical guide pin 1s projected from the guide plate 115 to
prevent the guide plate 115 from shaking in a horizontal
direction in moving vertically. The vertical guide pin may be
inserted 1n a vertical slot 114 provided between the two rotary
plates 112 to prevent the guide plate 115 from moving hori-
zontally.

FIG. 4 1s a longitudinal sectional diagram illustrating a
state where the display device 100 according to one embodi-
ment of the disclosure 1s folded O degree.

In the state where the display device 100 including the two
displays 141 1s folded O degree as shown 1n FIG. 4, the display
device 100 1s folded with the displays 141 facing each other
for portability. At this time, the guide projection 113 may be
provided 1n a lower portion shown in the drawing and the
guide plate 115 may be provided 1n the lower portion.

FIG. 5 1s a longitudinal sectional diagram illustrating a
state where the display device 100 according to one embodi-
ment of the disclosure 1s folded 90 degrees. When the angle
between the bodies 40 1s 90 degrees, the hinge brackets 120
are rotated 45 degrees and the guide projections 113 are
rotated 45 degrees as shown 1n FIG. 5.

FIG. 6 1s a longitudinal sectional diagram illustrating a
state where the display device 100 according to one embodi-
ment of the disclosure 1s unfolded 180 degrees. FIG. 8 1s a
horizontal sectional diagram. When the display device 100 1s
unfolded more 1n the state of FIG. 5, the display device 1s 1n
a state shown i FIG. 6. At thus time, a gap (X) could be
generated between the two bodies 140 as shown 1n FIG. 8
disadvantageously.

When such a gap 1s generated between the bodies 140, a
gap might be generated between the two displays 141 and the
uniformity could deteriorate. When the user 1s holding one of
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the bodies 140, the hinge could be rotated by the weight of the
other body and the 180-degree rotated state cannot be kept
disadvantageously.

FIG. 7 1s a longitudinal sectional diagram illustrating the
display device 100 according to one embodiment of the dis-

closure 1s sliding inward 1n a state where the display device
100 1s unfolded 180 degrees. FIG. 9 15 a horizontal sectional
diagram of FIG. 7. To keep the 180-degree unfolded state
while reducing the distance between the bodies 140, the two
bodies 140 are sliding inward to reduce the distance between
the bodies 140 as much as possible.

While reducing the distance between the bodies 140, the
distance between the displays 141 are reducing and lateral
surfaces of the bodies 140 contact with each other as shown 1n
FIG. 7. Accordingly, the folded state of the bodies 140 1s kept
with the hinge bracket 120 notrotated on the hinge shafts 111.

FI1G. 8 1s a horizontal sectional diagram of FI1G. 6 and FIG.
9 1s a horizontal sectional diagram of FIG. 7. When the bodies
140 are sliding inward 1n a state where the two bodies 140 are
spaced apart after rotated, the distance between the bodies
140 1s reduced as shown in FIG. 9. The hinge module 110 and
the hinge bracket 120 are not moved, while the slide bracket
130 coupled to the slide slot 123 and the bodies 140 are
moved.

A moving distance of the slide bracket 130 and the bodies
140 may be restricted by the length of the slide slot 123
provided 1n the hinge bracket 120. When a predetermined
force 1s applied to the slide slot 123 during every motion of the
slide bracket 130, there 1s concern about abrasion. To com-
pensate the abrasion, U-shaped slide restricting portion 137
shown 1 FIGS. 8 and 9 maybe further provided. The slide
restricting portion 137 has an end provided 1n one body 140,
the other end provided in the other body 140 and a bent middle
portion provided in the housing 119 of the hinge module 110
such that the user cannot see the slide restricting portion 137,
even 1n a distant state.

To rotate the bodies 140 again after sliding mmward as
shown 1n FIG. 7, the bodies 140 are rotated after pulled
outward as shown in FIG. 6. FIG. 10 1s a sectional diagram
1llustrating a state where the display device 100 1s folded 270
degrees and FIG. 11 1s a longitudinal sectional diagram 1llus-
trating a 360-degree folded state of the display device. The
state of the display device 100 shown 1n FIGS. 10 and 11 1s
similar to the state shown in FIGS. 4 and 5, except an up-and-
down direction, and detailed description of the state will be
omitted accordingly.

Referring to F1GS. 4,5,6,7,8,9,10 and 11, the guide plate
115 1s moving vertically and the guide projections 113 are
moving between the shafts 111 from a lower portion to an
upper portion. The guide projections 113 are horizontally
moving along the guide slot 116 and the guide projections 113
are rotated imnward with respect to the hinge shafts 111. A
distance (y) between a left end and a right end of the guide slot
116 may be formed, considering the distance between the
shafts 111.

More specifically, when the distance between the hinge
shafts 111 1s larger than a diameter of the guide projection
113, the guide projection 113 may move ireely along the
guide slot 116 during the rotation of the display device 100 1n
a range ol 0 to 360 degrees.

FIG. 12 15 a side view 1llustrating the hinge module 110
according to exemplary embodiments of the disclosure,
showing the bodies 140 positioned most closely with each
other. A predetermined minimum distance 1s required
between the hinge shaifts 111 to prevent corners of the bodies
140 from colliding with each other while the bodies 140 are
rotated on the hinge shaits 111.
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The distance (a) between the hinge shaits 111 1s more than
two times than the length of a diagonal line of a right-angled
triangle formed by a distance from the hinge shaft 111 to an
end of the body 140 and a half of the thickness (¢) of the body
140. In other words, a mimmimum value of the distance (a)
between the hinge shafts 111 can be calculated from a fol-
lowing formula:

a=\/(2b)2+c2

A multiple of the distance (b) from the hinge shait 111 to
one end of the body 140 1s the same as a value gained by
subtracting the distance (d) between the bodies from the
distance (a) between the hinge shafts 111, which can make a
following formula:

a’=(a-b)’+c?

Another formula using the formula mentioned above asso-
ciated with “a” will be made as follows:

(c* + d*)
= —

#

A moving distance of the slide bracket 130 or the bodies
140 1s also associated with the distance (a) between the hinge
shafts 111 and a distance (b) from the hinge shafts 111 to ends
of the bodies 140. Reterring to FIG. 13, a spaced distance (d)
1s a value calculated by subtracting a double value of the
distance (b) from the hinge shaits 111 to the ends of the bodies
140 from a value of the distance (a) between the hinge shafits
111.

Accordingly, the moving distance (d/2) of the slide bracket
130 or the bodies 140 may be a value calculated by subtract-
ing the distance (b) from the end of the bodies to portions
connected with the hinge shafts 111 from a half of the dis-
tance (a) between the shafts 111.

According to at least one of the exemplary embodiments of
the present disclosure described above, the display device 100
may be foldable 0~180 degrees and it can be folded and
unfolded like a book.

Furthermore, the display device 100 may slide in a hori-
zontal direction and the distance between the displays may be
reduced. Accordingly, the display device 100 may provide a
continuous screen, using the two displays.

It will be apparent to those skilled 1n the art that various
modifications and variations can be made 1n the present dis-
closure without departing from the spirit or scope of the
disclosed subject matter. Thus, it 1s intended that the present
disclosure cover the modifications and variations of the dis-
closed subject matter provided they come within the scope of
the appended claims and their equivalents.

More particularly, various vanations and modifications are
possible in the component parts and/or arrangements of the
subject combination arrangement within the scope of the
disclosure, the drawings and the appended claims. In addition
to variations and modifications in the component parts and/or
arrangements, alternative uses will also be apparent to those
skilled 1n the art.

What 1s claimed 1s:

1. A display device comprising;:

a hinge module comprising a pair of hinge shatts arranged
side by side, a pair of rotary plates rotatable along the
hinge shaits, the pair of the rotary plates comprising
guide projections projected in parallel, respectively; and

a guide plate comprising a guide slot extended 1n a prede-
termined direction, the guide plate 1s extended longitu-
dinally, and
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the guide projections are inserted 1n the guide slot and slide
along the guide slot during the rotary plates rotating;

a pair ol hinge brackets having one ends coupled to the
hinge shafts, respectively, and the other ends 1n which
slide slots are formed:

a pair of slide brackets coupled to the slide slots, the slide
brackets which are horizontally movable along the slide
slots; and

a pair of bodies coupled to the slide brackets, respectively.

2. The display device according to claim 1, wherein the pair
of the hinge shaifts are rotated in an opposite direction.

3. The display device according to claim 1, wherein a
distance between both ends of the guide slot 1s corresponding
to a spaced distance between the hinge shaits.

4. The display device according to claim 1, wherein the
guide projections are formed 1n opposite to the hinge bracket
with respect to the hinge shafits.

5. The display device according to claim 1,

wherein the guide slot comprises, a first slot and a second
slot longitudinally arranged with the guide plate, in par-
allel; and a vertical guide pin provided between the first
slot and the second slot,

wherein the hinge module comprises a vertical slot pro-
vided between the first rotary plate and the second rotary
plate, and

wherein the vertical guide pin inserted the vertical slot and
move along the vertical slot.

6. The display device according to claim 1, wherein the

hinge module further comprises,

a hinge housing configured to cover an outer circumieren-
tial portion of the hinge shafts, and

right and left portions of the hinge housing have curved
surfaces having the same distance to the closer one of the

hinge shafits.
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7. The display device according to claim 6, wherein a one
end of the slide bracket toward the hinge module comprises a
concave surface having a curvature corresponding to the
curved surface of the hinge housing.

8. The display device according to claim 7, wherein the
portion of the slide bracket 1s formed of a flexible material
having a restoring force.

9. The display device according to claim 1, wherein one
end of the slide bracket has a variable distance to the hinge
module, when sliding along the slide slot with respect to the
hinge bracket.

10. The display device according to claim 9, further com-
prising:

a slide restricting portion provided between the bodies,

with being bent 1n a U-shape.

11. The display device according to claim 10, wherein one
of the slide restricting portion 1s positioned in one body and
the other end 1s positioned 1n the other body and a middle bent
portion 1s positioned 1n the hinge module.

12. The display device according to claim 1, wherein a

distance (a) between the hinge shafts 1s a value gained after
dividing the sum of the squares on the distance (d) between
the two bodies and the thickness (¢) of the bodies by a mul-
iple of the thickness (c) of the bodies (a=(c*xd>)/(2c)).

13. The display device according to claim 12, wherein a
horizontally moving distance of the slide bracket 1s less than
a half of the distance (d) between the bodies.

14. The display device according to claim 1, wherein a
predetermined portion of the body comprises an inserting
portion having a size corresponding to a size of the hinge
module.
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